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Improved Collapsible Floating Con tamers for 'Liqxiids 



We, Esso Research and Engineering 
Company, a Corporation dtdy organised and 
existing under the laws of the State of 
Delaware, United States of America, of 
Elizabeth, New Jersey, United. States of - 
America, do hereby declare the invention, for 
which we pray that, a patent may be granted 
to us, and. the method by which it is to be 
performed, to be particularly described in and 
by the following statement: — . 

The present invention relates to improved 
means for transporting liquids. 

It has previously been proposed that float- 
ing containers designed to hold liquids having 
a density less than water anckto float in water, 
may be made of collapsible fabric, for in- 
stance, rubberized fabric Such containers are 
closed containers and may he. filled with the' 
liquid to be stored through an aperture 
specially designed for that purpose. 

A particularly useful container of the above 
type is one that is capable of being towed. 
Such " collapsible barges " consist in effect 
of tubes,- which may comprise one compart- 
ment ox several compartments, which may 
or may not be connected to each other. One 
end of the tube has towing means connected 
to the ship , or tug pulling it^ and the other 
end may conveniently terminate in the filling 
pipe hereinbefore mentioned, although the 
after end may be blind. It has previously been 
found- that when such a container is designed 
for being towed, the ratio of the length to the 
cross-sectional area of the container should 
be large.- The most convenient cross-section 
of such containers has a cylindrical or near 
cylindrical form, and in such instances it has 
been found that ratio of length to beam should 
be greater than 6:1, and preferably greater 
than 10:1. A particularly useful container is 
one having a length/diameter ratio of about 

20:1. - * 

It , has. been found that cylindrical or; near- 
cylindrical - containers of the type described 
above and hereinafter designated " of the- type 
referred to,", tend. .to roll, particularly when 
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being towed! This rolling action is generally 
undesirable, due -to- the. necessity of keeping" 
gas vents and: other devices above , the water- . 
line, and is due -to the centre of buoyancy be* 
ing coincident with the centre of -gravity, of 
the container. - --.-:-* _ . 

It has now been discovered that the tetb- 
dency to roll of floating containers of the kind 
referred to may be inhibited by the presence 
of a water-filled collapsible bag; fixed - to the: 
skin of the container. Thus when the con- . 
tairier is filled with the Ho^.d- of density less 
than water, the water-filled bag will tend:. to 
reach a point directly beneath the centre of ■ 
buoyancy of the tfqmd-fitted contamefi iahd 
act as a keel. It has raefurther advantage .that 
after the liquid cargo; of the container has 
keen discharged* the water in the collapsible - 
bag may also, foe discharged, and the con- 
tainer and hag as a whole collapsed ani thus . 
be easily transportable. . - 

The present invention therefore . consists of 
buoyant collapsible containers ad^pted-io- holcL 
a liquid of density less than that of water,/ 
comprising a dosed collapsible bag fixed to 
the skin of . the buoyant <»ntamer, said' col- 
lapsible bag being capable of being filled w}th 
water. . ; : ! : 

It is to (be understood that the term "water?* 
used in this specification includes s'ea-watef as, 
well as fresh water. / 

The arrangement, of the . present myentibn 
is particularry suitable to inhibit the-". rolling 
of cylindrical br ne^-cylindrical liquid con-, 
tainers when being * towed: In such instances; 
the closed collapsible bag may" consist of fa 
tube extending substantially down the : length 
of the cylindrical ; container. . If desired, a 
plurality of tubes may be emplbyed : -extend-' 
ing in a line down the container^ •. which 
may or may -not -bet connected, with: .each 
other.. * - . * - . " 

The closed collapsible- bag? ire preferably: 
-made of siniilar - inaterial to .the. mam .cdti- 
tainer, for instance, they may be made of xub^ 
berized* fabric/ and are affised^tp the. main 
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container by any suitable means, such as by 
. stitching. . 

The main container may be made of nylon 
proofed with rubber on the side in contact 

5 with water and a synthetic rubber, e.g. neo- 
prene on the side in contact , with oil, or it 
may be made with polyvinyl chloride. A net, 
made of manilla or other material may sup- 
port the outside of the container. 

10 Hie present inventknt and modifications 
thereof may be further understood by reference 
to the drawings. 

Fig. 1 of the accompanying drawings rep- 
resents diagraihmatieally a cross-section of a 

15 cylindrical container according to the present 
invention. The skin of the cylindrical buoyant . 
container 1 has affixed to the internal surface 
of its skin at 2 a collapsible cylindrical water- 
bag 3, disposed longitudinally of the con- 

20 tainer. Internally, fixed iwater bags should pre- 
ferably have a cross-sectional area when full 
of 1/25 to $ the total cross-sectional area of 
the container when the latter is filled to design 
capacity. Fig. 2 of the accompanying draw- 

25 ings shows a modification of the arrangement 
wherein the water-bag 3 is affixed . externally 
to the container 1. These representations are 
diagrammaricalj.and Fig. 3 represents a more 
practical arrangement wherein the water-bag 

30 3 is faired into the container walls 1 at points 
2} and 2 U so asLnot.to oscillate about a single 
-securing line during towing. . 
. Fig. 4 of the accompanying, drawing repre- 
sents a longitudinal section of a buoyant col- 

35 Iapsible container 1 having a - towing harness 
2 fixed to its forward end, and terminating in 
a filT fng tube 3 at its after end sealed with a 
stopper 4. The water-bag 5 .extends substan- 
tially the whole length at "the container, hav- 

40 ing a filling outlet terminating in the after 
end within the outlet 3 for the liquid contents 
of the container. 

Collapsible oil containers of the type de- 
scribed are not stable when-being towed. The 

45 high lengm/dkmeter ratio of the containers 
render them susceptible to hydrodynamic 
-forces causing them to oscillate about the 
mean path of advance. 

It is thought that such snaking movements 

50 arise from the container taking up a curved, 
shape ^when filled with its liquid cargo, i.e. 
the curved surface being at one point convex, 
and concave at a point diametrically opposite. 
Such a configuration is analogous to that taken 

55 up Iby a long toy balloon .when inflated^ or a 
sausage subjected to internal forces when be- 
ing cooked: Such curved surfaces would then 
act when being towed in a manner akin to an 
aerofoil, section the . consequent generation of 

60 differential pressures on opposite sides of the 
container results in an oscillating movement. 

A preferred embodiment of .the present in- 
vention allows die oscillating movement of 
such containers when: being towed .to be in- 

65 hibited by incorporating in the flexible skin 



of the container a plurality of longitudinally 
disposed straight rigid bars, the bars extend- 
ing substantially down the length of the con- 
tainer. 

The bars may be rods 3 although they are 70 
preferably tubes^ as the weight/rigidity ratio 
of tubes is substantially smaller than that of 
circular rods; Further die rigidity of a tube is 
proportional to the fourth power of the di- 
ameter, and it is estimated that up to about 75 
2" diameter tubes have a rigidity comparable 
with solid bars of L or H cross-section. 

Although it is envisaged that , at least two 
bars should be incorporated in the skin of the 
container, it is (preferred that from 6 to 24 80 
bars should be disposed around the circum- 
ference of the container. 

Although each bar in the fabric should be 
rigid., they nevertheless may conveniently be 
composed of a plurality of bar elements joined 85 
together to make a rigid bar. Such an arrange- 
ment is particularly expeditious for dismantl- 
ing when it is desired to collapse the con- 
tainers. Such bar elements may be joined to- 
gether by any suitable locking device, for in- 90 
stance by screwing together in any of the ways 
shown m figures 5 to. 7 of the accompanying 
drawing. Referring to Fig. 5 a tube element 

1 is joined to ah adjacent tube element 2 by 
means of a tapering thread 3 on one of the 95 
elements. In Fig. 6 the pipe elements .1 and 

2 are joined by a threaded slug 4 engaging 
an internal thread 3 on both the pipe elements. 
In Fig. 7 the pipe elements are joined by a 
thread ring 3 engaging in an external thread 4 100 
on the pipe , elements. 

If rods are used for the bar or bar dements, 
these may be of iany suitable cross-section to 
impart rigidity for example a circular LorH 
shaped cross-section. 105 

The Ibars are preferably made of metal, for 
example steel, which may be of the stainless 
variety, or plain steel having an anti-corrosion 
coating or a* light alloy, particularly a salt- 
water-resistant aluminium-magnesium alloy. 110 

The bars may.be fitted into pockets along 
the side, of ,the.coiitamer 3 and may be further 
secured by- .flaps passing over them. Fig. 8 
of the accompanying drawing .is a diagram- 
matic view of the bars, assembled onto die 115 
collapsible skin of the. container according to 
the present invention. The container 1 has a 
towing end 2 to which towlines 3 are attached 
leading to a -towing ring. .4. The after end 5 
terminates in a filling tube which is sealed by 120 
a removable cap 6\ A rigid bar 7 extends sub- 
stantially down the whole length of the con- 
tainer 1, being held by end-pieces 8 attached 
to the skin, and also secured by flaps 9 dis- 
tributed along the length of the container and 125 
also attached thereto. - The bars may have 
further . securing means, (not shown) 3 -which 
will ensure, they do not slip out of the pocket 
8 while in service. Instead of a pocket, other 
clamping means may be. used. 150 
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WHAT WE CLAIM IS: — 

1. Buoyant collapsible containers of the 
kind referred to, and adapted to hold a liquid 
of density less than water, comprising a closed 
collapsible bag fixed to the skin of the buoyant 
container, said collapsible bag being capable 
of being Med with water. 

2. A container as claimed in claim 1 where- 
in the said collapsible bag is a cylindrical bag 
fiexed to the internal surface of the skin, dis- 
posed longitudinally of the container. 

3. A container as claimed in claim 2 where- 
in the cross-sectional area of the said collaps- 
ible bag when full is 1/25 to 1/12 the cross- 
sectional area of die container when the latter 
is filled to design capacity. 

4. A container as claimed in any of claims 
1 to 3 wherein there is incorporated on the 
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outside of the flexible skin of the container a 
plurality of longitadinally disposed - straight 
rigid ibars, the. bars extending substan- 
tially down the length of the container; .. . 

5. A container as claimed in claim 4 
wherein from & to 24 bars are disposed, around 
the circumference of the container. 

6. A container as claimed in claim -4 or 
claim 5 wherein each bar is composed of - a 
plurality of bar elements jointed together to 
make a rigid bar. . 

7. A container substantially as hereinbefore . 
described and- illustrated in any of the accom- 
panying drawings. 

K. J. VERYARD> 
33, Da vies Street, London^ W.X, 
Agent for the Applicants. 
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PROVISIONAL SPECIFICATION 
No. 30075 . A.P. 1957 

Improved Collapsible Floating Containers for 'Liquids 



We, Esso Research and Engineering 
Company, a Corporation duly organised and 
agisting under the laws of the State of 
Delaware, United States of America, of 
Elizabeth, New Jersey, United States of 
America, do hereby declare tins invention to 
be described in tie following statement: — 

It has previously been: proposed that float- 
ing containers designed to hold liquids having 
a density less than water and to float in water 
may be made of collapsible fabric, ^ for in- 
stance, rubberized fabric. Such containers are 
closed containers and may be filled with the 
liquid to be stored through an aperture 
specially designed for that purpose. 

A particularly useful container of the above 
type is one that is capable of being towed. 
Such " collapsible barges ** consist in effect of 
tubes, which may comprise one compartment 
or several compartments, which may or may 
not be connected to each other. One end of 
the tube has towing means connected to the 
ship or tug pulling it, and ther other end may 
conveniently terminate in the filing pipe here- 
inbefore mentioned, although the after end 
may be blind. It has previously been found 
that when such a container is designed for 
being towed, the ratio of the length to the 
cross-sectional area of the container should be 
large. The most convenient cross-section of 
such containers has a cylindrical or near cylin- 
drical form, and in such instances it has been 
found that ratio of length beam; should be 
greater than 6 : 1, and preferably greater than 
10:1. A particularly useful container is one 
having a length/diameter ratio of about 20: 1. 

Collapsible oil containers of the type de- 
scribed are not stable when being towed. The 
high length/diameter ratio of the containers 
render them susceptible to hydrodynarmc 
forces causing them to oscillate about the 



mean path of advance. 

It is thought that such snaking movements 75 
arise from the container taking up a curved 
shape when filled with its liquid cargo, i.e. 
the curved surface being at one point convex^ 
and concave at a point diametrically opposite. - 
Such a configuration is analogous to that 80 
taken up by a (long toy balloon when inflated^ - 
or a sausage sub j ected to internal forces' when 
being cooked.. Such curved 'surfaces would 
then act when being towed in a manner akin 
to an aerofoil section the consequent gienera-/ 85.. 
tion of differential pressures on opposite sides 
of the container results in the oscillating move- 
ment herembefore described. 

It has now been discovered that the oscuV 
lating movement of such containers when: be- 90 
ing towed may be inhibited by incorporating 
in the flexible skin of the container a plurality 
of longitudinally-disposed straight rigid barsy 
the bars extending substantially down the . 
length of the container. 9$" 

The bars may be rods 3 although they- are 
preferably tubes, as the wdght/rigidity ratio.- . 
of tubes is substantially greater than that of 
circular rods. Further the rigidity- of a tube~ 
is proportional to the fourth power of the 100 
diameter, and it is estimated that up to. about . 
2" diameter tubes have a rigidity cxmparable 
with the solid bars of L or H crossrsectidrL 

Although it is envisaged* that at least two- 
bars should be incorporated in the skin; of the 105 
container, it is preferred that from 6 to 24" . 
bars should be disposed around the circum- 
ference of the container. • 

Although each har in the fabric should -be 
rigid, they nevertheless may conveniendy be - 110 
composed of a plurality of bar elements, 
joined together to "make a rigid bar. Such ah • 
arrangement is particularly expeditious for dis^. . 
mantling when at is" desired to" collapse the 
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containers. Such bar elements may be joined 
together by any suitable locking device, for 
instance by screwing together- in any of the 
ways shown in figures 1 to 3 of . the accom- 

5 panyihg drawing. Referring to I5g. 1,. a tube 
element 1 is Joined to an adjacent tube element 
2 by means of a tapering thread 3 on one of 
the elements. In. Fig!.' 2 the. pipe' dements 1 
and 2 are joined *by a threaded slug ,4 ehgag- 

10 ing an internal thread 3 . on both the pipe 
elements. In Fig.. 3 the pipe elements are 
^ joined by a threaded ; ring 3 engaging in an; 
.^external thread 4 on the pipe elements. 
1 .If rods are used for the bar or bar elements, 

15 these may be of any _ suitable cross-section to 
impart rigidity for example a circular L or H. 
shaped crossrsei-flon. • . 

The bars 1 are* preferably made' of metal, for 
example , steel, which may be of the stainless 

20 variety, or plain steel having an anti-corrosion 
. coating or a /light ialloy, particularly a salt- 
water-resistant aluminium-ma^iesium alloy. 
The bars may be fitted into pockets along 



the side of the- container, and may be further 
secured by flaps passing over them. Fig. 4 25 
of the accompanying drawing is a diagram- 
matic view of the bars assembled: onto the col- 
lapsible skin of the. container according to the 
present .invention. The container 1 has a tow- 
ing end 2 to -which towlines.3 are attached 30 
leading to a towing ring 4* The after end 5 
terminates in a filling tube which is sealed by 
a removable cap 6. A rigid bar 7 extends sub- 
stantially down the whole, length of the con- 
tainer 1, being, held by end-pieces 8 attached 35 
to the skhij and alsb seaired by flaps distri- '. 
buted along the length of the container and .. . 
also attached thereto; The .bars may have - 
further, securing meansXhot shown), :wlnc6t will 
ensure they do not slip out of - the pocket 8 40 
while in service. Instead of a pocket, other 
clamping means may be used. 

K. J. VERYARD, 
33, Davies Street, London, W;l, 
Agent for the Applicants. 
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/ ^SfTe, - ESSO " ReSE ARCBf AND. -ENGINEERn^G 

Company, a * Corporation duly orgpised* and 
45 existing under the flaws- of "the State of 
; Delaware, " TTnited.:: -States of : : America^ . . of 
Elizabeth -j New *. Jersey, TJnited " States of 
. " America/ do hereby declare- this invention to 
- be -desbibeaVitf the following statement 
50 It has previously 'been. proposed that float- 
ing containers designed' to hold liquids haying 
a density less than water iind to float in water, 
may .foe rixade" ' of ■ collapsible fabric, for in- 
stance, rubberized fabric^ .^clr containers are 
55 . closed con^t^er^"and..ma[y Be filled with the 
. liquid to be; stored " through - an aperture 
. jspedailyde^gried fox that" purpose. 

- ' A particularly useful container of the above 
. type, is one that is capable- of being towed. 
60 Such "collapsible "barges *V cbrisist in effect 
. of rabe^r-whfch may -comprise "one compartr 
" "meat or several compartments/ which may or 
" : may not he cctoected to each 'other; One end 
of thetube^has towing- means connected to the 
65 : ship or tug pulKng it, and the" other end may 
" cpnyeniently terminate -in - the filling " pipe 
herefobefore^entioned,* although* the* after 
\ end/ may -be blind. - It has pi^vfdusly been 
found that when such/ a container "is designed 
70 for being towed, the" ratio of the length to the 
cross-sectional area ;of ther container should be 
largie. The most convenient cross^section of 
such containers ha's ;a ■ cylindrical .or .near 
: . cylindrical- form,* and in such instances it has 
75 been found/that. fafe of . length to beam 
* should /be . greater than: 5: 1, and preferably 
greater than 10: 1. A particularly useful con- 
tainer is ^ one. having, a length/diameter ratio 
of about 20:1. 



It has been found that cylindrical or near- 80 
- cylindrical containers "of tie type described 
above^ tend to roll, particularly, when .being . 
towed; This rolling action is generally undesir- 
able, due to the. necessity of keeping.gas vents 
and other devices above the water-line, and 85 
is due to the centre of buoyancy being ; co- 
iricideht withthe centre of gravity of the con- 
tainer. " " - ^ ' ^ _ ' : ' 

It has now been discovered that the ten- 
dency to roll of floating containers of ttie Mnd 90 
referred to may be inhibited by the presence 
of a waters-filled collapsible bag fixed *ix> the 
skin of the container. Thus when the con- 

. tainer is filled with the liquid of, density less 
than water, the water-filled .fcag will tend to : 95 
reach a point directly- beneath the" centre of : 
buoyancy of ihe^ liquid-filled conainer, and ~\ 
act as alceef. It has the further advantage; that 
after the liquid cargo of the container has 
been discharged, the water in the collapsible 100 
bag may also be discharged, and the container 
and bag as a whole collapsed and thus be : " * 
easily traiisportable. - - " ~ * . 

The present invention therefore cxjnsists of 
buoyant collapsible containers* adapted to hold 105 
a .liquid of. -density less than _that of water, 
comprising a -;clbsed collapsible bag "fixed ■- to * 
the" skin of the buoyant container, saicV col- 
lapsible bag being capable of being filled' with 
wafer. : " * - - no 

Tt is to be understood that the term 

. " water M used- uv. this specification includes 
sea-water as well as fresh water: : 
" The" arrangement of the present* invention 
is particularly suitable to inhibit the rolling 115 
of cylindrical or near-cylindrical liquid con- 
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tainers when being towed. In such instances 
the closed collapsible bag may consist of a 
tube extending substantially down the length 
of the cylindrical container. If desired, a 

5 plurality of tubes may be employed extending 
in a line down the container, which may or 
may not be connected with each other. 

The closed collapsible bags are preferably 
made of similar material to the main con- 

10 tainer, . for instance, they may be made of 
rubberized fabric, and are affixed to the main 
container by any suitable means, such as by 
stitching. \ - 

The present invention and modincations 

15 thereof may be further understood, by reference 
to the accompanying drawings. 

Fig. 1 of the accompanying drawings rep- 
resents dia grammatically a cross-section of a 
cylindrical container according to the present 

20 invention. The skin of the cylindrical buoyant 
container 1 has affixed to the internal surface 
of its skin at 2 a collapsible cylindrical water- 
bag 3. Internally fixed water bags should pre- 
ferably have a cross-sectional area when full 



of 1/25 to i the total cross-sectional area- of 25 
the container when filled to design capacity. 
Fig. 2 of the accompanying drawing shows a 
modification of the arrangement wherein the 
water-bag 3 is affixed externally to the con- 
tainer 1. These representations are diagram- 30 
matical, and Fig. 3 represents a more prac- 
tical arrangement wherein the water-bag 3 is 
faked into the container walls 1 at points 2 1 
and 2 U so as not to oscillate about a single 
securing, line during towing; ^> 

Fig. 4 of the accompanying drawing rep- 
resents a longitudinal section of a buoyant col- 
lapsible container 1. having a towing harness 
fixed to its forward end, and tenninatang in 
a filling tube 3 at its after end sealed with a 40 
stopper 4. The water-bag 5 extends substan- 
tially the whole length of the container, hav- 
ing a filling outlet terminating in the. after . 
end within the outlet 3 for the liquid contents 
of the container. 45 
K. J. VERYAKD, 
33, Davies Street, London, WU, 
Agent for the Applicants. 
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